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(54) CONTROL METHOD OF ROTARY MAGNET TYPE POLYPHASE SYNCHRONOUS MOTOR 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control method and its 
equipment of a rotary magnetic type polyphase synchronous motor in 
which the allowably value of fixing precision of a position detector to 
the rotary magnet type polyphase synchronous motor is increased, a 
phase correction value is automatically calculated, and controllability 
is excellent 

SOLUTION: A position detector 2 detecting a magnetic position of a 
rotary magnet type polyphase synchronous motor 1 and a driving 
equipment 43 driving the rotary magnet type polyphase synchronous 
motor are installed. The rotary magnet type polyphase synchronous 
motor 1 on which the position detector 2 is fixed is driven with the 
driving equipment 43. After the rotary magnet type polyphase 
synchronous motor 1 reaches a constant speed, a current and a 
driving voltage of the rotary magnet type polyphase synchronous 
motor 1 are measured. By using the current the driving voltage, 
constants of the rotary magnet type polyphase synchronous motor 1, 
and the above constant speed, the phase correction value of a two 
axes coordinate system which is used in the control based on the 
fixing error of the a position detector 2 and a two axes coordinate 
system in which polyphase AC coordinate system is converted is 
calculated. The rotor position of the rotary magnet type polyphase 
synchronopus motor 1 from the position detector 2 is corrected by 
using the phase correction value. 
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a t , si<ett^^ffiiniffmib» 1 feaaRtesGt 
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[«Flt»*60KH] 

m&m nmmmm^mm, t mmmm±mmmtzm ^ * %> 
2mmmmfr^&tzmffitmwmi±cD® t ftx*h& z t * 

sis^xi 3 izimcommwEB^mmmmmmcomwm 
[ mmm i \ mmmmpsB&mmmwMmx^ k 



zmm-r&mmmsb. mmmmm^EB^mmmmmm 

mzwm Ltitz izmm&m?GB$>-ffimMWMm<?>m 
ffLbmmmR£mfe-f&T-*m&^®b, cti^m 
sl mke, mmmm^B&mmimM^%$m 

izm-3<mmizm^& 2mmmmb^m^mm^m 
& l ^ 2 rnmmm b <r>\m& ^sai-r & m&m&mm& 

m^&mmiE^b, ^mttizb^mb^^mmm 
^B^mwimmsmcommmm:. 
[ i o ] m ztmmiEm zniaT h mtmm 

h MfcWSt b BfflaWBE hZbZWmb'th 

mim 9 izMm<o^m^EB^mmmmmcomm^ 

mammzm^< mmzm\y & 2 mmmm b zmmm. 

1 3 j KKffl«*ijE«tt, vmicmm* 2m 

q mw^tt&MmTmmf&mzi zmmr 
z&trtimT-feLtzmizM^TnihTr&zb £*mt 



) 



^ t £mLt?&m#m9 i f z$mv>m®;mEB$>mmn 

[0001 ] 

mmmmm&mm-%&&.Tfz(Dmmzm^& i>cr>x& 

[0002] 

fflfflzffd^, -mzmfc^mwmm&kv-fv 
7*vhcom±&&2^commAtz&hitx. mtt&w 
mmn^AmEmmmmmmizm^i. z.<omn&m 
mmzmmmmtzmKt&fr, d-^mm^^m-r^ 

[ooo3] mi oH3i sizm^^xm&m&mmiz 

01 1 ^AK5^l«l^mS6^-|S^^»IBiS&. H 

1 2iidmm^^mzmmifzm^co^AmEmmm 

[ 0 0 0 4 ] H(Ci3V^TRI— flr^iiKI— X<±fflSaS#*' 
( J 1 ) a»fc*AH^RJffl«iWS 1 ^OEMB^aJK* 

amzsftSHwxaHKs ( 1 1 u % nv, iiw) 

( d- qlftj^g^ ) -e^fEffi (Ud, I 1 q ) (Zfflft 

[0005] X. 4ttd-qffi«*(ct5«t««EE»^fl[ 

*A«5»HW«1M» 1 coH^^amffliO d«lfiE4MS 
dcom) bZcommm (lid) k<7)^£ii 
te L X Ifc&mm 0 <?>mSS £tfSiT d fWKiS n v h o- 5 . 

7 a^ejbrmsihis 1 oHffi^eassa^ q $k 
mmmrn, 1 comte^iia ( « r > £t§^<i < <o r c o 
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[0006] X. 9lilft«ttB«tB»2<7)ffllBB* ( J 
1 ) **feEMH^ffiStfifiHa (Th) SrSfjra-SfiHISI 
^cOSSv^iflLffi (Th) (iHfflcOuffl|ft(c«ffl 
a - J3 WBS&WifrbSLfc d - qftU£a& 

<o\39kmb&7flx^&. 1 o<iair L mjE^^sjE. 

4\ 1 liiPWM^fwW 1 0*»t*A8B5»HJH« 

2. 13. 14li*SJ|f§T*&&„ 
[0007] Z<D£?%ffimz&^X. PWM^fyA- 
* 1 0(i-ffi-Hffi^mS4^^coai^^liGl:^^ 
It «£E<soaj*i«*L, *A«5»|3|»l«iM(B 1 OH 

wS)mi<7)—&tt<owffi®mi, mi lt^-T-t^M. 

mmtM&tn: ( R a ) . *ft?ftttSB4 * V 

^ (La) a^AflJSfc: J: sa*jB«* ( V ) £ig;?rj 
«=«iKLteEI»OWfflfc«lft««WE (E) SrEPHirr& 

t«»?«ffi ( i > tfmtihh^t Lxm.hztL&« 

[0 00 8]t£->T. WBfr^905BSSm*4>b+h 

t. d«i«a?&-fefafc0J»U3t*-6- (flPt>. *6*fffiM«! 
aS»2^]Rft(t«j|**35r»,^*&) iil 1 d=0, I 1 q 
= I t =5:0. HI 2lz^s<7 h^H^lSA-rs. 
T\ V r (im^^^ffifii ( R a ) coSffi^ScS I K i 
SUBERT (Vr-Rax I ) , VdliliffHee 
(La) «7>*«^«a ( I ) fc:J:&WE 
KT(Vd= & )lxLaxl) r^^. 
[0009] 

mm u^»*co*A«5»isiaH«sM)a 1 co»* 

( T 1 ) »iT#T*Hrr £ k * 5 . 

Tl =pX<£X I 1 q 

i^flmaj«i2o^am^^)n«imiA. 

*IK^fl[« k ^fflfcKH^ t . H 1 2 o*ffir*A« 
5»H»1*»«1 SrMWL^-Ji: LTi>. ^13(c^-r 

fl i ) ^(mx^q # «i±f«LrL43. 

[0010] ^(WmitZtertZ d«WKSSr-fcfntra»L 

T2-pX^xllqXcos (pX^) 

L*:&~>X , cos ( P x e ) <Dffimzim*khJU7& 

K&ftMnmmiizdMttmm^ti&tzthizK&m^ 

[0011] ZLXft$:Tl±. *B^{ag^aiS2c7)*A 



x. A<n^Ttm{mfo&&2*&&mT5&mmm®M 
i cKftttr v >7t<o-t\ mz^wemmmmmm 1 o 

mtfmihxM l < &s t ^ a ran* 5 *-) * . 

[0012] -^)^BJtt*>*>.5^li^l:ef^^S^i6t 

(offiamzmiE l xMw&co&^isi$mjGB&immwm, 
m&<omvffim&jf*<ri&£&&2, z t $■ seufc lt ^ 
a. 

ti 2 nmmm t o&taM^jfiE Lx®mvt<7)&\. 
E&&wmmmM®<nMw%m&v : *<7>mw&n& z t 

[0014] 

^mmmmm^mmimizis^xit. mmwEw&m 

imx-mmL. mmmGm^mmmmmm^^mm 
izsmttzmz. mm^B&mmmmmnm&bm 
mm&im^L. ztit><r>m^ mmmiz. mmm^m 
^mmmmmmcr>^mmfms£— jzn&fezm^x . &. 
mmiz®cvgmi?&mi£&3 < mmzm 2 nmwm 
t%-mj$jmm&&mg.Lti 2mmm&t<nmm&M 

^MtH, L . Z OftfflSfUfitc J: 0 t? coins 

iKS^ffllSIWmitl^IsHS^HiigSrtSiE-ra i,cOT& 

*. 

[ o o 1 5 ] x, immmzniti^hmm&Bzm 

b WmW&<Ol£ttX't, Z>i>cr>T$>&. 

t o o 1 6 ] x, imwEm^nm-thm^m^B^m 
mmm®m<?)WMtmmm±i,i®mi,zm\ l ^ 2$iwm 

[ o o 1 7 ] MmmpBm^nmmmmmiz&mmtti 

m-i < mnzm ^1.2 gfi®g$& t ^m^mmm^mn 

4. 

[ 0 0 1 8 ] X, {iffiffilEffiJi. fMWfcffl^S 2ttJ^S 
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t^ffi-e^ Ufcttfcit^i^T»B-r s t> cot* s . 

[ 0 0 1 9 ] X, fiHBffiEtffi. QNEBEX&flRJira 

[ 0 0 2 0 ] x, unEiapE^fflRKBsswa-rjcu^- 

[ 0 0 2 1 ] X. Els«E^^ffl|5)«9miS«iT-J:u^- 
[ 0 0 2 2 ] X, HHEaE5^ffi|5|«8B16SO$iJfflISIg 

mzmm l tz z t tmmi-t mm 9 4 $ y^mta^m 
t. ^msm^mmmmmmifi-^commzwrnLt: 

&tt3mmmmzmn l*z 2 mmrnzkb <?Mmmz 
um-ti>m.mmiEimiii^mb . z<r>m$MiEmiz x 0 

m.trmjE-thm^'msmiE^&ib. ^mirch^x-h 

( 0 0 2 3 1 x, {mwjEmz&iii-t&m&mGB&m 

b w$m&<r>f&ftx'fo &i><F>x-hh. 

[ 0 0 24 ] x. imnimznim-hmm~EB&n 

mmmwm<r)m%ibmmn&i±fflmzm^& 2mmmm 

frt>&tzm.tiibWmmi±coiiiftT$>& i>coX'$>h. 

[ 0 0 2 5 ] x, ®mm^B%tt[sifflmg)i®iz{mtkiii 
ftzmmzm 0 m?tz b # ^{astaajSsoiKtt tt^nt 

u/c2^^tco{affiffljEffiSrs:aiL, *<?>mnm 
mm<mmizixKfezm^ximffih&i)^<nmmm 

[ 0 0 2 6 ] x» wmiEmt. mmzm^h 2®mm 

ttcmx-mL^mizm^xw-ta-th ^ox-b^. 
[ 0 0 2 7 ] x. immiEmi. ®&®?5&2>mmmm 
wm & lEfciTM iz (hiik $ itx mtif>t: GittmE m b ms.iT 
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ft*. 

[ o o 2 8 ] ®m&^B&mmmwMm?x 

TSS^ftWTfflWIiliEttSJtffi^tiBEfrff ^ i><0 
"Cft*. 

[ 0 0 2 9 ] * LT . [IICttC^ffiRfflam-Cxp 

««r±#*W(CEIlKS*T3c^fc(atH*liE<ii: TB*I&1 
5. 

[00 30] 

m&comm i . <r co^cois i <omi&)wmi m i — m 

v^H. H2JifflfflffllEig^^fi : ^»Iffli^gco|gfig^^ 

[003 1 ] Hfcfcwc. «^fcn-fiWiH-Xli 
9*^^fiHa*tiE«[ ( 6 1 ) &ffiffliH«S9*»fe 

^fl^^ffiffl (Th) frkm&r&mtR. 4 2«wai 

#84 7, «E*UJ*#a4 8J:0«fWESil&. 

[0032] -r-^mewH^ 4»ransat4 3 t*62t 

^£*aju ffi«»iEe«iffi#a4 6<i:fflfflffljE«i«ai 
^ $ >^«as#H4 5 -e»6iLfc^-f 5 >^-etfc«*i 

lEfi * gem L . fifflfiiEfgf etg^g 4 7 JifflHMEffiR 
aj#R4 6T»fe*lfcfiaWiiEfl[*EtiL. ffiEffitt^ 
W34 8»±ffifflMjMIE«#R4 7-CIEttLfc«kH8ffiE 

[ 0 0 3 3 ] ifcfc, ffi«»ER££fr3 8MWKH4 9<0 

iaffi*#R4 80)iiS:& {& I) *0CR£L, *A«E 
7&l°IJH«lMa 1 £J^ifi^g4 3 tJ; 0 d IMS* -tf olc 
■T&J: o»Jf»L5:*«feffi»L, -r-*JK&#a4 4 fcffi 
16gg4 3j5)>4><7)t--^ (K 2 1 ) fctft#ffiS$fta!»2 
t^<0aKf-^(K2 0) (04 ( a ) lZ^\ ) 

[0034] ffifflMEfiRHJ^ 5 >^S^S4 5 
<i\ *r-^ffiS : *a4 4*^c0x-^ (K23) CcS^ 



fcSrtjtdJLfcfc, B4 (e) t^-f J; 3 fc-JSfflfcaj* 
4 5 y^ff ^ ( K 2 4 ) Sraffi«jEtttt£b#a4 e^m 
LT. {ft««jEffl««fi#a4 6tt. £<D-Jg 
i£tfctH;M 5 y^ft-^ (K24 ) t-?®L 
5i#S4 4 LTffiBaSH4 3 J: VWtifrmtiL ( I ) 

comtmmmmms (e> got--;? (K22 > £®93L 

tf. *l/T, JJcfc^t^Srffll^TEWSfl (<9l= P x 

[0035] E 2 = (Vr+VXcos01)H (Vd 
+ s i nO 1 ) 2 

<91 = arcsin ( (E 2 - (RaX I ) 2- (^l x 
LaX I ) 2-V2) / (2 VX ( (RaX I ) (a, 
lXLaXl)2 )t/2>-arctan (Ra/(ul 
xLa) ) 

ft 0 . & 1 tt*A^jBi3Hmi&« 1 coBififflaBR*^ 
*^^>n. xv<in^^«Kti}jjBsn«ajBB8«*-e 
«aBJS»ft*»6*i6fe/x&. got, ses^mst ( 1 ) 

[0036] Z<n X a fc. fflffi«Xfl(tfttiI#a4 
asSitfcEHBfl ( ^ 1 ) imWHEBt LTfifflMIE 
«fflfttt¥R4 7fcie« ( T — $ ( K 2 5 ) fc LT ) Ztl 
*LT. «WI2K«ffl«2fe*A^»Hffl«llrt8 

WE«ffi*#S4 8^Cl«li|jEm«S^«4 
7tE«S*LTt^(ft«*liE« ( 6 1 ) (K 
26) kLTOffflL. IB»a4 3tea*LTC(«Baa 

[0 0 37] Mt. i3(:^t7n~f-v~M:i^ 

aajar^Tftft.tf^^ yrs 5 1 vmmniEm (ei) 

Srffl«aiiE«l5«#a4 7A»fe|fi^aJL. Sffti£K4 3 
if, X-r^rS5 2fc:t5i^Tffl«*|iE«ft-tfnfc:Rg 

ST'iltK* "e*/X«f X T77S5 4 /Sjft tP o * - TfSft 

ffl»jE«(^l) S:g:aiL. XT-^TS5 6T^cO{4ffl 
ffilEffi ((91) «ttffi«jEffiB«^a4 7fcffiWL. 3E 
(C^T-yrS5 7-CSiEiI^ffi^^^-bv h«. 
[00 38] JELhB»LfcJ:-3fc, taffi«ERe*ffa 

( I ) fcBlMBBfBJE (E) fcSilBSL, *AB5JBH 



t 
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mum i izm^&mnjmtmfr&h&ximmjEm 
(a i) sr&aju znimmjEm o i > stab^-ob 

/ifilfcijtvc, dUtd' Hfctf-ScStf*. ) iit 
SEieW-&<0T\ cos (01) C0fflRfc**t«*h;l/^*« 

t }±izj<.Am^Bmmmmm nzd K^fta^s*.* c: 

tc J: & *A«5<7)«« fc ^ -3 R|)B fe JSREf-T & <r t *<"C 

[ o o 3 9 ] zcox o fc:««ffiaH»aj«2 &*ab& 

<fi (0 1 ) *JKfiLTitl*«IWtzfl9^S^T. JRWt 
[0040] X. ajEfi^75^fefflV^T. *WffiK 

^ffiti 2 £^as»HJHum i t=«w(c«wtfca 

]EfK«*S4 7 fcl^SftfcCMHffEtt ( 1 ) *m 

[0041] sc, immjEM (oi) £m.ft^&fztb 

T\ HSttOA*jE««rflBllijEfll (0 1 ) *»aj*£ 

[0042] mfacOWm2 . i«0*HH<o*2^SIS«SO» 
JBT*£<4ffl1iiEft (01) <Offico*ffi;firfttl25&tf 

(#1 ) Sr^«"r-S^D.y^B|-c*&. Ultc^T. tig 

#«r«U 2 1 afififflffiiE^^tToSfJffll^S. 2 2 
ttffiRJ2jN£3k 2 3liffiRJ38WJHk 2 4fiffif& 
J4SIWB, 2 5tt«»J58tB»,. 26(iarcsi 
nf-/»^A^(7}a r c s i n a r c s 

i njKKS, 2 7 8±JnK», 2 8. 2 9 3 
0. 3 1, 3 2tt«SHNk 3 3tt»JKS-Cft&. 

[0043] .r<ontt^®jB-ekL «»tt»ftsBS2 * 

K5£fc*3t vc«t s MffiMIIKIi 1 £SB1S£;M4 

U *Stfiia«ffl«2*^c?5StOE-7 i -^ (K20) (H 
4 <a) lZ^ki~ 0 ) SJRija^. » 1 <OSQS<?>«ffiHfe 
V^rffl^/iffiaiKK4 3 9 (K21) Offcb 

5 ^ q mess 1 1 q*. dm 

^ESSny ho-^6^^dfftmJEVl d$r. qMffliair? 
yhn-7 7^qit)EVl qfcWiWiJROjitf. 

[0044] *Lxmz*tt&m^xfmwsEm ( e 



1 ) *WB-f*. 

<91 = arcsin ( ( (VldHVlqM/3- 
(RaX I 1 q/3 1 ' 2 ) 2 - (<a 1 xLaX I 1 q/3 
i/2) 2-vz) / ( 2VX ( (RaX I 1 q/3 1 ' 2 ) 2 
+ (oo 1 XLaX I 1 q/3 1 '*) 2 ) 1/2) ) - arc 
t a n ( R a/ (oilXLa) ) 

*r<iT\ Ra s La{i*AiS^(5lRBms«Sico^iS:r 

ft o . co i ti*:Aa5^i«iwmis«s i osmmmstfrt* 
mtbmmkfr m^x. Hta-na^ms 

5*»ftqiWli5SEl l qSr, difl3yhD-76*^ 
d«jmjEVid£ N q«tijSayhP-77Kqil 
JEV 1 q fc-tfiWUR 9&#>l*\ BHEft ( 0 1 ) SrJTft 

[0045] ±3&?>mtift (0 1) £»art-£5Cfcfi[T 

<91=arcsin ( ( J 2 X ( VI dHVl q«) / 
3-J3) / < I 1 q/3 1 ' 2 ) - J 4 X ( I 1 q/3 
) - J 5 

J2=1/(2VX (Ra^^lxLa) 2 )'/ 2 ) 
J 3 = 1/ ( 2 (Ra J + (eolxLa) 2 ) 1/2 ) 
J 4= (Ra2+ (colXLa) 2)'i/2/ (2 V) 
J5 = arctan (R a/ (colXLa) ) 
[0046] gP*>06&C&^T s AJlZtltzd&X/cim 
«£EVldftO f Vlq«r-t*l-« r *i2«|L, fi^-Kl=V 
1 d 2 . fI-^K2 = Vl q2*»&. ( l3flfeS-laa[«2 7 
X'M£&hi£3X^HtiL(7)$:m j $K3t^&« Ztilz 

8 -C«» J 2 3IXH2 2 *»^<0«» J 2 ^gF 
«t. M^Mm^3 0-C^aJ3? > gmS2 3^^<7)f^J 
3Sr5[t^toi<l#K4i:-r&. -77. »Jt»33fc: 

*3^T«#K4*A*StL3tq««ai lq^3l/ 2 T- 

SI lqt3W | tWofctofc«ftJ4iSW»24*» 

[0047] -fLT. «3SS§3 lfc*i^TftK5H 
fefK6$:?l^ a r c s i n^m§§2 6r^c7)fl{C^r 

mfeft (<9 1 ) ^ zzx\ z^Xdizt 
-r*ajs*ifcfiantjE« ( 0 1 > {ifflaiEia^Srfi 1 

oUmmm.2 1 a^#iixTV^02^-t c td ; 5:{iffl 
»TFiifiRlg^lft4 7t=:«saft$^ ttffl*iiE^^a£iiL^ 
«^»^TOTI±C<0fiI[ffl«iEfflett#S4 7(C|&^ 
3futffl*B*liE« ( ^ 1 > *«6»ajLT. ^^Sl 6T- 

[0048] £JLbl¥» Lfc J: d tc, .TOUSfi^^tci: 

^xm^mmmmmmicommmizm^x^ 

d - qlUJSS^MffliaT&S I lq, V 1 d , Vlq 



(7) 



mffl¥ 10-80188 



srJH^TfiHBitaEffi is i ) taws ltv*>&<ot\ mm 
ffir»s(2ffiiijEtf ( e i ) ^sstcfl!ico»aj*s*ia7 

tyu7^i, H8Ud-qjffiBtt<oWJ«lfi*^fil[«M 
jEffi (5 1) *^jsE"T&rny^Hr*-6, Hfcfc^ 
T . fl!3fcU!iaVIS 1 . 2 £7)HSfic7)^fi|fc H-fffliR- 
XfcM3«#t*U 2 1b(±{ataSiE^Srfi : 3*JfflI 

fits (Ra) . mimimaa-f vr^^y^ (La) 

<3flW», 3 7, 4 0(dW|C^ 3 8ttgfeg3L 4 1tt 

a r c t anf-y/W»tAA«0a ret anOTt 
^arctanSSSfW. 

[0050] zcomm^mmx^. mnmm&m2 £ 

3 k:J: 0 dlWSffit-tfn J: a {HHP L*W£>m® 

L, teMMffiS2^^coigf"^ (K20) (12 

4(a) ) £K9&^, W2OSBfi<0Jg»fcH 

8Hc. ffiS8KS5A^q«r«igi l q£. dffi 

TOfrayNo— -^ea^dttttEVl d*-* q*SS3 
V h o-^ 7 qft&^EEV 1 q £ ^n-TWR 0 a*, 

[005 1] LT, {£ffiffiiE<6 (^lXiHllfc* 
^*A8E5»ra»J«Bi« 1 co— «#<O««ff0«fcH 1 3 

51=arctan ( ( VI d-w r XLaX I lq) 

/(VI q-RaXI 1 q) ) 

Ra. Lai^kAB^nxnnttii^^c 

Ilq*. ddreiSnv-bo— 5 6 3&»i?>dWBEV 1 d 
Sr. qita3>hD"7 7^q(llitEViqifii 
-FWROafeJf. EKft (5 1) t*ffi"riifc36*'CS 
S. 

[0 0 5 2] HP^H8£*5VV{\ StJt«3 5tC*5lvCA 
*3*lfcq«fflEai 1 qCi^Ifcrffll <Iix 
fc««»3 6Tt*F«lie^ (La) 
*r£M+ . wt-fcijf .f§ 7 r- x.ii d -fflffiff v 1 d 

ztizm^Ki 4 k-t&. — A*s*utq 

MUSK I l qt:MS3 9 TTCNHFMStt ( R a ) £ 

»w«K»4 0TA*^!tq*«BEVl q*>*> 

<Ift£ft^K 1 6b~?&. ZLX, Rfc3?383 SiZ 
^^Tft-^K 1 4£fI^K 1 ^^ff-^^ar 
eta ni§3£&4 l IcAzJjU ^^fS^^^fiffl«$- 
©feft (5 1 ) fc ltsmtts. 



[0053] icoi:3k:LTflcaisnfcfaffia 

3E« (5 1 ) {affl?ffljEIS^2:fi : 3©Jffll^M2 1 afc: 
***lTV^*H2^t-J: 3*ffl««E«E*¥R4 7 

(5 1) £St*ftLT. ttSSl 6-CfiHB»JHB93&*4 
*«Stfiffiffl (Th) ^**Lffi«fc^^ic:fcK: 

[0054] ia±»i« Lfc «t 3 iz^ zcomm^mm^zx 
tus* &#ME&mmvxm 1 ^mmmmizm ^x^h 
d-qMsm&0)fflmMvi>& 1 1 q. vi d. vi q 

fcffl^TSfflffilE® (51) fc»BL/0*&<?n\ MM 

isAT^ftTcDitLmniEm ( e 1 > ^»ajfc«±aijw)tt 

[ o o 5 5 ] x. ti* ^Mummmmmm i om^a 
r ( oi ) t lt«. snnwft (o)D «src4r< . n 
immw.^3x^<^tzmmcom^nmm (cor) 
zzthx-z. mz. hi 3 i^iie»fiiB«iB» 2 ^ 

/nai ^m^timmiEm ( 5 1 ) <o«aj;£*ffl^*<o 

[0056] $mcoBM4 . ^ cr>wmm 4 oommcom 

H9fcl^SS?W-4, S9*±$fJffll^M^I¥j|i^^r 

1 ctiffiffiflKEiasstTdMIWiSB. 5 8^jci/^-^ 
*±HIIH*. 5 9;ift^t>9, 6o«i«!i*5 8^»et 
4>*utn— 6 uix^— 9<mpZ.^ 6 2{4{iffllt 

[0057] C^J*co^,Tii:. tt«(2B«aj«2 £ 

3tc<t 0 dWfflKBSr-t? aic-f&i: dSlfiPL^^IgiS 
L. *CTfflB«*«2 36^^i«aT-^ (K 20) (0 
4(a) (c^-T. ) »2<?>S8tt<0»JBfc|i| 

=«-H*BaU»5frfeq|Wa[I 1 qt, d« 

^S5rj^ba-^6 7&^d|ft^JEVl d*, qSft^^i/ 
>ho-7 7*»fe qfftmJBEV l q S:*fL^ii]R0a». 

sEczftautmug 3 ^^m^ftas^ r *k oatr. 

[00 58] ^LT. ft3cO%tk^»MBi:n«U=. 

.MTE<t (01) iiisi 1 1 ^^^m^BfRittami&^i 
io-«^*flfiBaki2i 3tc^-r^ag^ai#i2^ 

51 = arctan ( (VI d-wrXLax I lq) 
/ (VI q-RaX I 1 q) ) 



(8) 
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IlqSr. d^a^^ho— 5 6£^d|&g^EEVi d 

[00 59] £ d 6T\ J^fcJBV vCEMEfc ( 6 1 ) £ 
KHz . i^O^HH^i *L6Jf (ojrXLax 
I 1 q ) fc#ftfc:f&-4*t&JB (Rax I 1 q) £pTtg& 

co&mt I 1 q^ajffi»3l^ c fc5jtaj«fJKA^)jgjp«r*' 

mmminfflfflmmk Lxim&bxmmxb&„ 

[0 0 60] "cZT\ 1 lzft£&i> 

9 5 9 fc¥*«TO*aSlf foffllSIE*- Kt»E 

[006 1] ZCDtZ, ±^^U^-?<7)fr^6 1 £± 

^HfflfflffijEffl < 0 1 u ) iWe, xi^-* 

^"6 1 tTT»S***ffi«cTOLT««H*E«t{B 
'MEftfrW mffl9fiffl«JE«S ( <9 1 d) * 

h ) *>fe«K-*-Sffl[ffl*lliEtf i: LTi±. 

0 1 = (# 1 u + 6> 1 d) /2 

[0062] ja±<o j: 3 <r commcoBmitzxtitf^ 

fifflffllEffl (01) feKHi't&IBt. *AW6®P!IS1* 

[0063] JEfc, «TWfc:fflmiljE«S»aj"f 4fW» 
[0064] 

*ITV**<DT\ JaTt:lEa3#L&J:33Sr»»tjW-&. 

[0065] aeBs^^ffinmimco^fiui^tt 



RMWIWIIfcrfflWtfcttfc:* i ^ & -r - * fc» 

i o o 6 6 ] x. mffisEm&*&+bwXiW?m&i& 

[ 0 0 6 7 3 X. fifflffliEfflSr^ai-r^llIfe^^ffl 

[ o o 6 8 ] \mm^B%ftmmmMmz{m&& 

[ 0 0 6 9 ] x. efflifiEffli. suwtcfflv^ 2mmm 
qttmatt^ttia^afiSi^j: ^mffii^T^^ 

r 00701 X. fittflffiTFffirtt. ^^fi^^ffllelfiflM 

ftiz®&2^x#frfz{mMjEmco¥fymtTF&cDx\ 

2o4fcfflfc*sv>T^feffi«lilIEfi^T%«£« 
[ 0 0 7 1 ] X. [US5ai5B^ffil5lW«l&fi8Ta:U^- 



(9) 



0 - 8 0 1 8 8 



[ O O 7 2 ] X. H]feia^^ffi[BlW^a6^-CxK- 

±ft*mz®mz itT-mwmmiEfM. t -ra*rtnaa 

2^ttmiz&^x?%frK{mmjEmcr>¥i%Mzmm-t& 
-ti^o, *is^-*%±m?)±.&MmkTm&mz 

t o o 7 3 ] m&mEB&mmmmmmcofflfflmw. 

-r^mmmmt . mmmpEB^mmmmmrn^-^com 
M^msm^mmwmmm.^-'^commizmmLt^ 

m&^m&m%Mmmm<?>%.WBiif— fccommzm^x 
tmm\&%i<7mttwwmzmrs< mmzm^h 2mmm 
mt zmmmmmzmm. Ltz 2 mmmzkt com&mt: 

wmLSk* mtm^m&i&mmmmmizm.mftzmzz: 
z-trhnktih r-fizm-n *x ^m^conmfmmifZ 

[ 0 0 7 4 ] X. ©ffl*SjE<i^^cai-r.S.l2l^»E^^ffl 

[ o o 7 5 ] x, mmjE.mt:%^.-thmmm^m^n 
mmm®.cr>%m.kwmKimmizm^& 2W&wm 
frt>n.tcmfiikmMm]£<?>f&#x'$>&cr>x\ mmwftB 
&m%mmme>mm®mzm^x\^ d - ^nmmk 
cvmwm.zm^ximwEm*%#>tz,zkizti:*) , *j 

[ 0 0 7 6 ] X. 0$Effi5^ffillKHf^mc<$M8S£iJ 



3fc* < Mff (38 ^ & 2 MffiM*£ £*B3c5Mt§y& £8131: 

mGB$>m mw^sm izn o s ftg&ajsi t S3g l 
tzk^co^&mmjEm^ta-ttzbiz^y). m&m& 

I 0 0 7 7 ] X. {iBBMiEiUi, 2 MSgi 

w«odwimEEi£#A>£> qiamaE)«^m*s^igie^ 
L.tzmx-mLtzmizm^xm-iH-r^cox. f$m%m.ft 

[ 0 0 7 8 ] X. {iffi*iiiE<gt±- B£fl£nBgMBiqJtire 
#1=5: l> 2ofc©fci3^T#tf>fcftffl«jE«<?>¥%ffi£8 

m-f&zkLz**), lEi&kmmztiif&fflm&z^it 
•t&ztcox-z&mkw&i. 
[0079] «=, ®mmEB%mmims))MX'^u*. 

x\ mm^mzttmmmbm&n^mco'jfK^im 
x'immjEm^Mth-thzk^r)^ ssfts^sfifci 

m&com^mmcomm *&>mz l jEmcomizmm. 

[oo8o]^lt. mmm^B^^immmmx'^ 

m&±&irfa<,z®&z &x #ihtz®.mwiEmb -mxfo 
izmkz&x?&frtzmmjEmcoy-%imk-rhcr>x\ m 
2^ttBiz&^xmfotzimmjEMco¥2Qmzmm 

mztuf&mmi&vvsnk-t&z bcox-t sj»m* f *> 

tmmcots^mm) 

imi) zcomicommcoBm 1 iz* &®iwm&cot$ 
i m 2 1 i coffflcommcoBB uzxz (iffi«iEis^ 
t03] zcoffflcommcoBmiizzzmfflmmcom 
[04] ^ comicowmcomm 1 (3 <t s * zmEmm 

imsi z<omicommcoBm2izj:&ffl&mwcopt 
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[ 0 6 ] ^ cD*HJtoH»60»JB 2C:J;&d-q j^^ia 
<OM«Jt*»feffl«B*liE« ( e 1 ) £±j£-r&:/o>y ?0 
X'foh* 

[07 1 £^W0*tttf)J»B3fc:J; 6C!l8HSaEe>ff 

[ n s i <r <o«H^<osat<o jbjb 3 iz j: £ d - q msm 

OM»**»fefl[ffl«IEfi (01) ^Mt^/ov^ia 



[012] ftMco d «nffl64f n(c»I» Lfc»-&iOA 
1 *A»ffi»HJH*lML 2 lfc»ffi»f*ffl«. 3 

-rrassHSk 9 tmrnnsk. 1 1 itssttfHKk i 

6 «fl[8; 21a. 21b, 21c, 49 ffifflffilE 
RSSrtf^SMWRB. 4 3 BMSB. 4 4 x-^SX 

4 8 f*jEfiaj*#a, 5 8 xu^-^*±ia«*, 

5 9 9, 6 1 xK-^^>r, 6 2 (5 



[013 
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